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Abstract
Background: Since the early 1990s, Colombia has made great strides in extending healthcare coverage to its
population. In order to measure the impact of these efforts, it is important to assess whether the introduction of
universal health coverage has translated into equitable access to healthcare in the country, particularly for the
elderly. Thus, in this study we assessed the inequality in utilization of health services among elderly patients in
Colombia. In addition, we identified the determinants of healthcare utilization.
Methods: We analyzed the 2015 Colombian health, well-being and aging study (SABE). To classify determinants of
healthcare use into predisposing, enabling and need factors, we employed the Anderson framework of healthcare
utilization. Use of outpatient, inpatient and preventive health services constituted the dependent variables. We
performed multivariate logistic regressions, estimated concentration indexes (CI) and performed decomposition
analyses of the CIs to determine the contribution of various determinants to inequality of healthcare utilization.
Results: The study sample included 23,694 adults over 60-years-old. Wealth quintile, urban dwelling, health insurance
type and multimorbidity predicted the utilization of all types of healthcare services except for hospitalization. Aside
from inpatient care, pro-rich inequality in utilization of healthcare services was present. Wealth quintile and type of
health insurance were the largest contributors to pro-rich inequality in use of preventive services.
Conclusions: While there has been progress in health insurance coverage for the elderly in Colombia, there are still
equality challenges in the delivery of healthcare, especially for preventive and outpatient care. These inequalities are
driven by individual characteristics such as wealth, urban residence, type of health insurance carried, and presence of
multimorbidity. To address this issue, the Colombian health system should extend health insurance coverage to
uninsured populations, as well as reduce barriers of access to healthcare services among poorest and the rural
population receiving subsidized insurance.
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Background
Colombia’s healthcare system
In the 2000 World Health Report, the World Health
Organization (WHO) awarded Colombia with the top
ranking worldwide for fairness in healthcare finance [1].
This accolade came amidst ravaging civil war throughout
the country. Nineteen years later, both Colombia’s social
and economic landscapes have improved dramatically. A
question arises as to whether the health system in
Colombia has progressed at a similar rate [2, 3].
Prior to 1993, Colombia had a National Social Security
system which provided insurance to less than 24% of the
population and catered mostly to wealthy individuals
and formal public employees [4]. The provision of health
services under this system occurred through a network
of public hospitals [4]. In an attempt to improve health-
care coverage, in 1993, Colombia implemented a major
reform to its health system by creating the ‘General
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System of Social Security in Health’ through the enact-
ment of Law 100 [5]. This reform introduced a
mandatory health insurance model based on managed
competition between private insurers [5]. By 2017,
94.41% of the population of 45.5 million Colombians
was insured. Of those who were insured, 90.24% were
covered by one of the two main insurance schemes: the
contributory scheme (CS) for the formal workers, or the
subsidized scheme (SS) for those without the ability to
pay [4, 6]. A smaller proportion (4.17% in 2017) of the
population belongs to a special scheme for public
teachers, the armed forces, and workers from the state
oil company. Despite the major improvement in health-
care coverage in Colombia, there is still a fair portion of
the population (5.59% in 2017) who remain uninsured
which is comprised of the unemployed, informal workers
earning less than minimum wage, and poor families who
score above the income threshold for government social
benefits under the subsidized scheme [7].
Colombia has made great strides in healthcare financing
since reforming its social security system in 1993. In 2015,
Colombia spent 6.19% of its GDP on healthcare, and 76%
of total health expenditure (THE) was public. In addition,
per capita health spending increased from US$360.67 in
2000 to US$382.10 in 2016 (in constant 2000 prices) [8].
Despite these improvements in national health spending,
Colombians continue to pay out-of-pocket for healthcare
services (18.3% of THE in 2015) [9].
In order to finance the various insurance schemes of-
fered, the Colombian government collects and pools
payroll taxes and general taxes [10]. It subsequently allo-
cates resources to 45 competing private insurers based
on a per-capita premium adjusted for age, gender, geo-
graphic distribution of enrollees, and type of coverage
scheme (CS or SS) [10]. Both CS and SS coverage schemes
have a different premium base per individual. In 2018, the
premiums were US$246.9 and US$220 for CS and SS re-
spectively [5]. Insurers must guarantee the provision of
services covered in the health benefits package (HBP),
which—since 2012—is identical for both schemes and is
updated by the government annually [11, 12].
The 1993 reform of the health system split purchasing
and providing functions. Private insurers selectively con-
tract services from public and private health providers.
Fees for services and payment schedules are not defined
by government and instead are negotiated between in-
surers and providers. The government is responsible for
general stewardship of the system and for the regulation
of quality, solvency, and accounting standards of in-
surers and providers [13, 14]. This fragmentation of the
system has arisen as a concern due to its negative
impacts, including: lack of coordination between the
multiplicity of payers and providers, the burden of ad-
ministrative bureaucracy to authorize treatments, and
deficient organization across levels of care in the
territories.
Equality and utilization – evidence from the literature
Despite substantial population health improvements in
the last few decades, equality remains a challenge for
many Latin American health systems. Health insurance
coverage and income levels are some of the main deter-
minants of access to healthcare within the region [15–
17]. Moreover, the utilization of specific health services
such as preventive doctor visits, curative doctor visits,
and cervical and breast cancer screening is higher among
richer segments of the population. Nevertheless, coun-
tries such as Colombia and Mexico have shown the lar-
gest improvements in access to cancer screenings in
Latin America, with levels of service utilization above
the regional average and less inequality across income
groups than the regional median [18, 19]. Despite signifi-
cant progress in access to preventive and curative visits
in Colombia, the poorest groups still tend to use out-
patient services less, while inpatient care has almost an
equitable distribution [20].
In considering the progress of health equality in
Colombia, it is also important to look beyond insurance
coverage and socio-economic status. Experts have found
that several other factors contribute to utilization of
healthcare services. For example, in 2014, Garcia-
Subirats et al. found that having a chronic disease con-
tributed to a higher utilization of preventive and out-
patient care [21]. Further, studies have shown that living
in a rural region is negatively associated with healthcare
use in Colombia [22]. Finally, the complex health insur-
ance and care structure in the country (e.g. deficiency in
the coordination across levels of care, the administrative
bureaucracy between the multiple payers and providers,
and the lack of integration between health actions at the
individual and the community level) further impacts
upon the equality of utilization [23].
Bearing in mind that the proportion of older adults in
Colombia is expected to double by 2050 (from 11 to
25%) and thus health services promoting healthy aging
are more important than ever, capturing the use of
healthcare in the country—particularly with an equality
lens—is an important undertaking. There are no recent
studies analyzing equality of healthcare utilization in
Colombia, and the research that does exist does not in-
corporate heavy users (such as older adults) in their ana-
lyses. Against this background, this study has two
objectives: first, to identify the determinants of health-
care utilization for Colombian elderly patients, and sec-
ond, to analyze the equality of healthcare utilization
among elderly Colombian patients.
Our research question is timely and relevant, particu-
larly as we try to study the determinants of access to
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healthcare. While existing evidence in Colombia suggests
that within country variations in morbidity and mortality
have been associated with socio-economic conditions as
income, education, gender, and racial disparities, there is
little evidence on how some socio-economic factors im-
pact upon access to healthcare [24–27].
Methods
Dataset and sample
The SABE study (Health, Aging, and Well-being) is a na-
tionally representative population-based cross-sectional
dataset of 23,694 adults over 60-years, which was col-
lected by the Ministry of Health in Colombia in 2015.
The survey used in the SABE study followed the concep-
tual model of active aging and the social determinants of
health (see Additional file 1) [28].
Methodology
In order to analyze inequality in utilization of healthcare
among the elderly in Colombia, we followed a two-fold
approach. In the first instance, we relied on standard
multivariate logistic model regression. We followed this
with an analysis of inequality in utilization using the
standard Concentration Index (CI).
Logit model analysis of utilization of healthcare services
In modelling the utilization of healthcare, our main
dependent variables encompass six variables which fall
within three levels of care. Preventive care (use of pap
smear and mammogram for women; prostate cancer lab
screening in the last 2 years for men), outpatient care
(doctor visit in the last 4 months; visit to any health pro-
fessional—other than a doctor—in the last year), and in-
patient care (hospitalizations in the last year).
Consequently, we estimated six separate logit models
using each of the variables above as a dependent vari-
able, one at a time.
The basis for the modelling exercise was the Ander-
son’s behavioral model of health services use; it also en-
abled the selection of independent variables for the
modelling exercise [29]. Andersen establishes that
utilization of health services depends on three factors:
predisposing, enabling, and need factors. Predisposing
factors include individual characteristics present before
the occurrence of a disease and are related to demo-
graphic conditions. Enabling factors describe the means
utilized by individuals in order to access the services
they need, such as income. Finally, need factors refer to
the health conditions—either perceived or evaluated—
requiring medical care.
Andersen’s model groups determinants of access in
three major groups (need, predisposing and enabling fac-
tors). The model can capture drivers of inequality from
both an individual’s and health system’s perspective. There
are, however, some limitations associated with the model.
For example, the model does not explain the relationship
between healthcare utilization and quality of services
(health outcomes and patient satisfaction) [29, 30].
Against this background, if we assume a linear model,
utilization of healthcare services can be analyzed by
regressing the relevant utilization variable (yi) on a vec-
tor of k medical need indicator variables (xk), predispos-
ing factor variables (uq), and a set of p enabling factor
variables (zp) (for example, socioeconomic variables,
health insurance, and supply-side variables).
The equation would be as follows:
yi ¼ αþ
X
k
βkxk;i þ
X
q
δquq;i þ
X
p
γp;iz þ εi; with i ¼ 1;…N
ð1Þ
Where α, β, γ, δ= parameters and εi = error term.
Assuming that yi
* in equation (A) is a latent variable,
the logit model is written as:
1 if yi > 0
0; otherwise

Our dependent variables encompass three levels of
healthcare utilization: (i) preventive care (e.g. screening
activities); (ii) outpatient care (curative and rehabilitation
services provided by a healthcare professional at the pri-
mary level (both acute and chronic care), that do not re-
quire hospital stay) and (iii) inpatient care (curative and
rehabilitation services provided at a hospital, and requir-
ing overnight stay, usually for high-complex care).
To assess medical need factors, multimorbidity and
self-rated health (SRH) were used as proxies. The SABE
study asked participants if they had ever been diagnosed
as having high blood pressure, diabetes, osteoarthritis, is-
chemic heart disease, cerebrovascular disease, chronic
respiratory disease or cancer. Therefore, a categorical
variable was created encompassing the following: no
presence of chronic disease, presence of one chronic dis-
ease, and presence of two or more chronic diseases. SRH
measured the subjective health experience of individuals
by answering the question: “In general, how would you
rate your health in the last 30 days?” Based on this ques-
tion, a dummy variable was created by taking a value of
1 for answers very good, good, and fair and a value of 0
for answers poor and very poor. We also included as
need factors, four variables assessing the functional im-
pairment of individuals: the Barthel index [31], any walk-
ing impairment, need of walking help, and presence of
any amputation. The Barthel index is a geriatric score
evaluating the level of dependency giving a score to each
individual. We classified individuals as independent, with
mild dependency, with moderate to severe dependency
and with total dependency. For any walking impairment,
individuals were asked if they found difficult walking
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400 m. Individuals were subsequently classified as having
no difficulty, mild difficulty, somewhat or significant dif-
ficulty. For assessing the need of ‘any walking help’, indi-
viduals were also asked if they needed any help walking
400 m. The variable took the value of 1 if an individual
needed any walking help and zero if they didn’t need
any. The variable ‘any amputation’ took the value of 1 if
the individual had any limb amputation and zero if they
didn’t have any.
Predisposing factors included age, gender, marital sta-
tus, level of education, belonging to an ethnic minority
and displacement. Four, five-year groups represented the
age variable: 60–65, 66–70, 71–74 and 75 and older. A
dummy variable capturing ethnicity was created, which
took the value of 1 if the respondent belonged to any
ethnic minority (mixed, black, islander, palenquero or
indigenous), and 0 otherwise. Marital status was proxied
by a dummy variable that took a value of 1 (being mar-
ried/cohabiting and divorced/widowed) or 0 (otherwise).
Level of education was captured by a categorical variable
among four options: no formal education, primary
school, secondary school, or technical education and
above. In addition, a dummy variable for displacement
was created which took a value of 1 if the respondent
was displaced and 0 otherwise.
Enabling factors included wealth index, area of resi-
dence, type of health insurance, geographic region and
receiving a pension. We created a wealth index for all
participants as a proxy of their socio-economic level (see
Additional file 2) and classified participants into five dif-
ferent wealth quintiles. Based on the area of residence,
we created a dummy variable which took a value of 1 if
the respondent lived in an urban area and 0 if they lived
in a rural setting. The health insurance type was cap-
tured by a categorical variable consisting of four categor-
ies: subsidized, contributory, special schemes, and
uninsured; and the geographic region variable corre-
sponded to the six regions of the country in which the
survey aggregated the participants. Given that the survey
did not include supply-side variables (e.g. density of doc-
tors or nurses), this variable was used as a proxy for re-
gional variation in supply-side healthcare variables.
Finally, a dummy variable which captured whether the
respondent received a pension was included.
We used standard weights in the analysis and reported
the results as odds ratios. In addition, we reported the
standard Wald (Chi2 test) and the log likelihood. All
analyses were conducted in STATA version 14.0.
Concentration index for inequality of utilization
We coupled the logit model exercise with a calculation
of concentration index (CI) and decomposition of CI in
order to quantify the degree of equality in the utilization
of health services and the extent to which each of the
three groups of variables above (medical need, predis-
posing, and enabling) contributed to the inequality of
utilization [32].
CI is defined with reference to the concentration
curve. It is twice the area between the concentration
curve and the line of equality (the 45-degree line). Con-
centration curves plot the specific health variable in the
y–axis against the percentage distribution based on a
wealth measure in the x–axis. Therefore, CI takes a
value ranging from (− 1, 1) where negative values express
pro-poor concentration and positive values express pro-
rich concentration. Equation 2 presents the general
model for CI:
C ¼ 2
μ
covw yi; rið Þ ð2Þ
Where C is the CI, yi is the measure of utilization of
healthcare services, μ is its mean, and ri is the rank dis-
tribution of an individual i according to his wealth
index.
The decomposition of the CI shows the contribution
of the independent variables in the logit model to the
distribution (inequality) of health services based on the
wealth rank of the population. It provides more detailed
information and raises potential areas for policy inter-
vention. We relied on methodology for the decompos-
ition analysis that used a probit model and its ‘partial
effects’ (i.e. the effects of an individual independent vari-
able, ceteris paribus) as eq. 3 depicts:
E yijxið Þ ¼ G
X
k
βkx
i
k
 
ð3Þ
where G represents the functional form for a nonlinear
model. As proposed by van Doorslaer et al. [32], we have
restored the mechanics of the decomposition framework
by replacing the βk parameters in the equation with the
βmk parameters, where the βmk represent the partial ef-
fects of the x (the determinants of y) in the linear ap-
proximation of the non-linear model expressed by Eq. 4:
yi ¼
X
k
βmk x
i
k þ μi ð4Þ
Accordingly, we conducted a decomposition of the
socio-economic related inequality affecting healthcare
utilization.
Results
Descriptive statistics for models of utilization of
healthcare
Table 1 shows the summary statistics for the full sample
and the subgroups of both, the insured and the unin-
sured population. Among the participants, 60.3% were
aged 60 to 70 years old, 97.8% had any type of health in-
surance, and 75.7% suffered from one chronic disease or
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Table 1 Summary statistics for independent variables (weighted)
Total sample N = 23,694 Insured n = 23,152 Uninsured n = 518 P value¬
Variable n % n % n %
Predisposing factors
Age
60–65 9010 38.03 8695 37.55 306 59.12 < 0.001
66–70 5268 22.23 5176 22.36 87 16.81
71–75 3943 16.64 3891 16.81 48 9.29
76–80 2814 11.88 2772 11.97 39 7.54
80+ 2659 11.22 2619 11.31 37 7.24
Male 10,776 45.48 10,457 45.17 308 59.49 < 0.001
Marital statusa 12,392 52.32 12,180 52.61 205 39.63 < 0.001
Educationa
No formal education 3919 16.61 3776 16.37 139 26.99 < 0.001
Primary school 12,599 53.39 12,353 53.57 232 45.15
Secondary school 4521 19.15 4395 19.06 121 23.44
Technical or higher 2562 10.85 2536 11.00 23 4.42
Ethnicitya 3736 20.95 3625 20.76 107 29.52 0.037
Displacementa 3631 15.33 3521 15.21 107 20.61 0.270
Socioeconomic factors
Wealth quintile
Poorest 4739 20.00 4527 19.55 207 40.03 < 0.001
2nd poorest 4739 20.00 4616 19.94 118 22.85
Middle 4738 20.00 4653 20.10 81 15.63
2nd richest 4739 20.00 4661 20.13 74 14.20
Richest 4738 20.00 4696 20.28 38 7.29
Geographic region in Colombia
Bogota 4032 17.02 3970 17.15 58 11.15 0.028
East 4248 17.93 4109 17.75 135 26.02
Orinoquia and Amazon 328 1.38 310 1.34 17 3.37
Atlantic 4527 19.11 4392 18.97 130 25.19
Central 6400 27.01 6313 27.27 80 15.51
Pacific 4160 17.56 4059 17.53 97 18.75
Urban 18,524 78.18 18,141 78.35 365 70.40 < 0.001
Type of health insurancea NA
Uninsured 518 2.19 NA NA
Subsidized 11,104 46.91 NA NA
Contributory 11,574 48.90 NA NA
Special 474 2.00 NA NA
Receives a pensiona 6754 28.52 6741 29.12 10 1.90 < 0.001
Need factors
Multimorbiditya
No diseases 5659 24.27 5440 23.88 211 42.07 < 0.001
1 disease 7017 30.10 6885 30.22 124 24.70
Multimorbid (2 diseases or more) 10,637 45.63 10,457 45.90 167 33.23
Self-rated healtha 9741 51.27 9527 51.24 209 52.56 0.020
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more. The proportion of uninsured participants in SABE
(2.2%) was lower than that in the general population
(3.2% in 2015) [6]. The uninsured belong to younger age
groups, mostly do not cohabitate, tend not to have pen-
sions, are urban dwellers (70.4%), and are concentrated
in the poorest wealth quintiles (40% in the poorest quin-
tile compared to 7.29% in the richest one). Furthermore,
57.9% of the uninsured had at least one disease. A large
majority of the insured have no or little functional im-
pairment. The table also includes the standard test for
statistical significance between the two groups (Table 1).
The healthcare service with the highest usage was a
physician visit in the last 4 months (74.9%), while only
12.9% of the respondents reported being hospitalized in
the last year. The uptake of preventive screening services
for men and women ranged from 41 to 53.6%—a fairly
low participation percentage when considering the pub-
lic health importance of those diseases screened (breast,
cervical, and prostate cancer). Finally, a higher share of
insured participants (compared to uninsured) have
accessed the services featured in Table 2.
Logit model analyses
Table 3 shows the results of the regression analyses. Our
findings suggest that the enabling factors bear the high-
est weight in explaining the variation in utilization of
healthcare among elderly Colombians. Specifically,
wealth quintile, residing in an urban area and type of
health insurance were the variables most significantly as-
sociated with the utilization of every healthcare service
aside from hospitalization. Older adults from the
wealthiest quintile were between 1.5 and 3.5 times more
likely to use an outpatient or preventive service com-
pared to the poorest quintiles. Moreover, older adults in
urban areas had between 1.5 and 1.9 times the odds of
using outpatient care and inpatient care compared to
Table 1 Summary statistics for independent variables (weighted) (Continued)
Total sample N = 23,694 Insured n = 23,152 Uninsured n = 518 P value¬
Barthel Index (dependency)
Independent 18,666 78.78 18,223 78.71 423 81.74 0.005
Mild dependency 2249 9.49 2213 9.56 34 6.60
Moderate to severe dependency 2616 11.04 2554 11.03 59 11.40
Total dependency 163 0.69 162 0.70 1 0.25
Walking impairmenta
No impairment 15,835 66.90 15,422 66.68 398 76.89 < 0.001
Mild difficulty 3503 14.80 3435 14.85 65 12.59
Somewhat/Very difficult 4332 18.30 4274 18.48 54 10.52
Walking helpa 19,896 84.48 19,411 84.35 465 90.38 0.001
Amputation 486 2.05 476 2.06 9 1.75 0.719
¬ P value for Pearson chi square test comparing insured individuals and uninsured individuals
aNumber of observations were not equal to the 100% of the total sample nor for subsamples by insurance categories. Observations N (%) were equal to: marital
status: 23684 (99.9), education (99.5), ethnicity:17893 (77.7), displacement:23689 (99.9), Type of health insurance:23670 (99.9), receives a pension: 23680 (99.9),
multimorbidity: 23312 (98.6), self-rated health: 18999(80.2), walking impairment: 23672(99.9), walking help: 23560 (99.4)
NA Not applicable
Table 2 Summary statistics for dependent variables (weighted)
Total sample N = 23,694 Insured n = 23,152 Uninsured population n = 518 P value¬
Variable n % n % n %
Any visit to a health professional in the last year 10,895 45.98 10,763 46.49 121 23.38 < 0.001
Any doctor visit in the last 4 monthsa 17,738 74.93 17,559 75.92 161 31.00 < 0.001
Any hospitalization in the last yeara 3061 12.92 3009 13.00 49 9.40 < 0.001
Use of pap smear in the last 2 yearsa 7256 53.63 7165 53.86 84 40.07 < 0.001
Use of mammogram in the last 2 yearsa 5547 40.96 5498 41.29 45 21.40 < 0.001
Prostate cancer screening in the last 2 yearsa 4624 46.11 4563 46.99 51 16.57 < 0.001
¬ P value for Pearson chi square test comparing insured individuals and uninsured individuals
aNumber of observations were not equal to the 100% of the total sample nor for subsamples by insurance categories. Observations for total population N (%)
were equal to: any doctor visit: 23672 (99.9), any hospitalization: 23689(99.9), use of pap smear: 13530 (54.3), use of mammogram:13541 (54.3), prostate cancer
screening: 10027(45.3)
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their rural counterparts. Having health insurance is asso-
ciated with higher utilization of both preventive and out-
patient care. When compared to the uninsured,
participants with subsidized healthcare were 6.3 times
more likely to have visited a doctor in the past 4 months,
and 2.3 times more likely to have been screened for
prostate cancer; participants with contributive healthcare
insurance were 6.4 and 5.5 times more likely respect-
ively. When comparing healthcare utilization among in-
sured individuals, respondents with contributive health
insurance were more likely to use preventive care than
subsidized ones (1.7 times more likely for the use of Pap
smear; 2.2 times more likely for the use of mammogram;
and 2.3 times more likely for prostate cancer screening).
Finally, we found some evidence for association be-
tween need and utilization of healthcare services. For ex-
ample, multimorbid participants have 3.9 times higher
odds of visiting a doctor in the last 4 months and 2.6
times higher odds of having been hospitalized in the last
year than those without any disease. The rest of the need
variables do not show statistically significant link with
our main dependent variables
Concentration index and decomposition analysis for
inequality of healthcare utilization
Table 4 presents the results of the CI analysis. We found
a consistent pro-rich inequality in utilization of most
health services. The most unequal service was the use of
mammogram, followed by visiting a health professional
in the last year. Finally, we did not find evidence for in-
equality in utilization of hospital care.
Table 5 depicts a summary of the contributions to the
CI for each of the predisposing, enabling, and need fac-
tors. We present the results for three of the six models
(visit to a health professional, use of mammogram, and
prostate cancer screening) as they showed a constant as-
sociation between predisposing, enabling, and need fac-
tors with utilization of health services. These models
cover both outpatient and preventive care (Add-
itional file 3 presents the results of the decomposition
analysis for the remaining three models).
Wealth quintile and type of health insurance contrib-
uted most to the pro-rich inequality of utilization of
preventive services (ranging from 27.6 to 47.9% for wealth
quintile and 26.7 to 28.8% for the type of health insur-
ance), while education also contributed (19%) to the pro-
rich inequality in utilization of mammograms. Urban resi-
dence contributed to the inequality in every model of
utilization (except for inpatient care), although with a
smaller magnitude: the contribution of the urban resi-
dence variable was less than 4% in the models (2.6 to 3.8%
for outpatient care, and 2.2 to 3.1% for preventive care).
Discussion
In this paper, we assessed the equality of utilization of a
set of healthcare services among Colombian elderly pa-
tients. Firstly, we found that enabling factors (mainly
socio-economic standing) explained most of the vari-
ation in utilization of health services. The wealthiest in-
dividuals were more likely to use preventive and
outpatient care compared to those belonging to lower
socioeconomic groups.
These findings are consistent regardless of the econo-
metric technique used (logit models or CI). In fact, every
model of utilization of health services showed a pro-rich
inequality, except for inpatient care. More specifically,
visiting a doctor had a mild pro-rich inequality (below
0.1), while preventive services and visiting any health
professional had a moderate pro-rich inequality (be-
tween 0 and 0.3). These results could reflect the fact that
better-off individuals might have increased awareness
and demand for accessing preventive care and services
beyond medical care, they could also have the resources
to access them. These results are in line with the find-
ings of other studies in Latin America quantifying
income-related inequalities in healthcare utilization for
the general population [16, 17, 33, 34]. For instance, CI
for doctor visits in Brazil was 0.398 in 2013, while in
Mexico it was 0.021 in 2013 [16, 33]. In addition, Ruiz-
Gomez et al. found a CI of 0.091 for preventive doctor
visits in 2008 in Colombia, which was higher than the
CI of 0.038 we found for that of the elderly popula-
tion in this study [20]. Furthermore, there is ample
evidence from the Latin American region showing the
link between socio-economic status and healthcare
utilization [35–37].
Table 4 Concentration indices for healthcare utilization
Variable CI SE t (C) P-value 95% Confidence Interval
Any visit to a health professional in the last year 0.138 0.011 12.040 < 0.001 0.115 0.160
Any doctor visit in the last 4 months 0.038 0.006 6.230 < 0.001 0.026 0.051
Any hospitalization in the last year −0.010 0.024 −0.420 0.672 −0.058 0.037
Use of pap smear in the last 2 years 0.112 0.013 8.950 < 0.001 0.087 0.137
Use of mammogram in the last 2 years 0.159 0.019 8.350 < 0.001 0.122 0.196
Prostate cancer screening in the last 2 years 0.131 0.017 7.510 < 0.001 0.097 0.165
CI Concentration index, SE Standard error
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Wealth can facilitate access to healthcare for individ-
uals through a variety of mechanisms. Wealth provides
the economic resources for patients to seek alternative
private providers when their health insurance funds deny
services. Moreover, wealth is generally linked to higher
education, which implies that the wealthiest individuals
are enabled to navigate the Colombian health system in
the case they face access barriers. Finally, wealthy indi-
viduals have greater health awareness (also, in part, due
to higher education levels), which increases their de-
mand for healthcare, especially for preventive care.
We did not find inequality of access to inpatient
care based on wealth (logit model or concentration
index). This result is aligned with the findings of
Ruiz-Gomez et al. in Colombia and Dmytraczenko
and Almeida, for 7 Latin American countries, where
most hospital services were equally distributed among
the rich and the poor [19, 20]. This finding could re-
flect an adequate protection of older adults in
Colombia for high-complex acute care or the lack of
proxy variables for acute care need in the survey. Fi-
nally, there may also be a reverse causality in that
better off people may have better self-rated health as
they may have better and more frequent access to
preventative and curative health services.
We found socio-economic status to be one of the main
determinants of the type of healthcare service that pa-
tients used. Specifically, our analysis found the highest
magnitude of pro-rich inequality in the utilization of
preventive care (CI of 0.159 for mammogram, and 0.131
for prostate cancer screening). These findings are con-
sistent with the results of Cookson et al., who found that
in England, the poorest individuals have higher
utilization rates of publicly-funded healthcare services
compared to richer people, while the wealthiest groups
have higher utilization rates of preventive services and
access to healthcare at earlier stages of illness [38]. Pro-
rich inequities in use of preventive care can often lead to
substantial pro-rich inequalities in population health
outcomes.
The type of health insurance an individual is covered
by affects his/her healthcare usage. Our study results
found higher odds of healthcare utilization by insured el-
ders compared to uninsured ones, and likewise, by con-
tributory elders compared to subsidized ones. The
mechanisms by which the health insurance scheme pro-
duce inequality may be related to the design of the Co-
lombian health system. For example, the uninsured
population only has access to emergency care. Addition-
ally, the selection mechanism (means-test threshold) for
subsidized health insurance in Colombia may leave the
near-poor, who fall above the threshold but do not have
the financial means to pay for insurance, without health
coverage.
Furthermore, while the pooling of financial resources
is centralized by the government, and—since 2012—the
benefits package is identical for both the CS and SS
schemes, the per capita premium differs. This leads to a
structural underfinancing of the subsidized scheme com-
pared to the contributory one, affecting the stability of
the insurance funds and therefore their capacity to con-
tract services. Health insurance funds have autonomy for
purchasing services from providers by setting rates and
payment mechanisms. More specifically, insurance funds
under the contributory scheme may set rates and pay-
ment mechanisms that are more attractive to health pro-
viders than the funds under the subsidized scheme.
Therefore, contributory funds may offer better contracts
to providers compared to subsidized funds, which in
turn could lead to prioritization of care for CS patients.
Indeed, this is further corroborated by our findings on
outpatient and preventive care.
Evidence from our study suggests that supply-side
characteristics, such as urban dwelling, contribute to
higher utilization of healthcare. In Colombia, health pro-
viders, including physicians dedicated to specialty and/or
complex care and health professionals other than doc-
tors (i.e. physiotherapists, nutritionists, optometrists), are
concentrated in urban areas. Rural areas are often only
served by public providers. Therefore, rural residents
may lack choice in accessing service providers, and the
public providers they do have access to may not offer
the full spectrum of health services they need.
Finally, our results correspond to the design of the
health system in Colombia. Under a managed competi-
tion model, there are different contracting arrangements
and models of care between insurance funds and pro-
viders resulting in the implementation of mechanisms to
limit the use of services, such as pre-authorization re-
quirements, frequent denial of services, and fragmenta-
tion in the continuum of care, de facto creating barriers
to accessing healthcare [39, 40]. In addition, there are
supply and demand side barriers. Supply-side barriers in-
clude the geographic inequalities in service delivery,
shortage of specialized services and organizational bar-
riers such as bureaucracy, waiting times, and low quality
of services [41], while demand-side barriers include fi-
nancial barriers to access services, health literacy, and
lack of knowledge of patient’s rights and processes to ac-
cess care [42].
Consistent associations between predisposing factors
and healthcare utilization were not found in this study.
For the case of education, the lack of association re-
ported in our study is contrary to findings from inter-
national literature. A possible explanation could reside
in the sample characteristics, as only 10.9% of the re-
spondents had a degree above secondary school. This is
not just a pattern of the sample itself, but one of a
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transitioning economy, such as Colombia, where youn-
ger generations are achieving higher educational levels
than older ones. Although it was expected that displace-
ment would predict healthcare utilization due to the
long history of armed conflict in Colombia [43], this
variable was not correlated with any of the models in
our analysis. This finding suggests that displaced people
in Colombia have healthcare protection and confirms
the positive impact of targeted public policy programs:
once the government identifies an individual as dis-
placed, they receive immediate health coverage by the
subsidized scheme. Colombia has implemented differen-
tial public health strategies for the most vulnerable, and
has prioritized access to healthcare without any restric-
tion to older and displaced individuals, as stated in the
national aging policy and the national public health plan
[44–46].
Using a recent, large, and nationally representative
dataset, our study provides updates to previous equality
studies in Colombia. To the best of our knowledge, this
is the first study quantifying equality in healthcare
utilization among older adults in Colombia. The primary
strength of this study was that it combined two meth-
odological approaches for equality measurement (logit
models and concentration indices), which were found to
be complementary. Additionally, this study used a wealth
index as a proxy of socioeconomic level, which provides
a more robust measure of socioeconomic position than
traditional measures such as income or socio-economic
strata. Finally, we analyzed a comprehensive set of ser-
vices in the care continuum (preventive care and cura-
tive care; outpatient and inpatient care), which also adds
to the strength of this study.
Limitations
This study had several limitations. First, data from a
cross-sectional population survey restricts the inferences
at the causal level. Second, self-reported data for access
to healthcare could lead to recall bias with a subsequent
underestimation of utilization, which in turn could affect
the magnitude of the associations analyzed in the CI and
decomposition models (as briefly mentioned in the dis-
cussion, better off people may report better self-rated
health because they may have better and more frequent
access to healthcare). Third, the data was disaggregated
at the regional level, which prevented us from assessing
supply-side factors at the district level. As these factors
represent fixed effects, they are highly correlated with
the geographic region variable we already employed in
the analyses. Fourth, the analyses did not include unmet
needs variables, i.e. individuals who needed health care
in a specific point of time and did not receive it because
of financial, geographical, and supply-side barriers.
Therefore, the levels of inequality found may be
underestimated. Finally, while we try to account for as
many need variables as possible, the survey does not in-
clude questions on acute care need which might have a
bearing on the results on the inequality in access to in-
patient care.
Conclusions
The findings of our study suggest that despite Colom-
bia’s progress in extending health insurance coverage to
its population, an equal provision of healthcare services
to older adults is not guaranteed under the current sys-
tem. Therefore, although the country’s economic and so-
cial landscape has changed dramatically over the last
decade, there are still equality challenges in the delivery
of healthcare for the elderly population—especially for
preventive and outpatient care—which are driven by in-
dividual characteristics such as wealth, urban residence,
type of health insurance carried, and presence of multi-
morbidity. To address these issues, the Colombian
health system should start by extending health insurance
coverage to uninsured populations, who are the most
vulnerable. Subsequently, service delivery programs and
efforts to reduce access barriers should be targeted to-
wards the poorest and those groups receiving subsidized
insurance in rural populations. Finally, preventive care
efforts should be strengthened and promoted—especially
for women and for the poorest population groups—to
improve health outcomes and overall population health.
Future studies would benefit from contrasting these
results with other domains of Colombia’s health system
performance (i.e. quality of health services and the distri-
bution of health outcomes among older populations).
Additionally, assessing equality over time through longi-
tudinal studies might help to better understand the im-
pact of policies in the healthcare sector. Although not
directly generalizable, the results of this study may shed
light on potential health equality intervention target
areas for other Latin American countries with similar
health system structures.
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